Objective To characterize the prevalence of and factors associated with clinicians' prenatal suspicion of a large baby; and to determine whether communicating fetal size concerns to patients was associated with labor and delivery interventions and outcomes. Methods We examined data from women without a prior cesarean who responded to Listening to Mothers III, a nationally representative survey of women who had given birth between July 2011 and June 2012 (n = 1960). We estimated the effect of having a suspected large baby (SLB) on the odds of six labor and delivery outcomes. Results Nearly one-third (31.2 %) of women were told by their maternity care providers that their babies might be getting ''quite large''; however, only 9.9 % delivered a baby weighing C4000 g (19.7 % among mothers with SLBs, 5.5 % without). Women with SLBs had increased adjusted odds of medically-induced labor (AOR 1.9; 95 % CI 1.4-2.6), attempted self-induced labor (AOR 1.9; 95 % CI 1.4-2.7), and use of epidural analgesics (AOR 2.0; 95 % CI 1.4-2.9). No differences were noted for overall cesarean rates, although women with SLBs were more likely to ask for (AOR 4.6; 95 % CI 2.8-7.6) and have planned (AOR 1.8; 95 % CI 1.0-4.5) cesarean deliveries. These associations were not affected by adjustment for gestational age and birthweight. Conclusions for Practice Only one in five US women who were told that their babies might be getting quite large actually delivered infants weighing C4000 g. However, the suspicion of a large baby was associated with an increase in perinatal interventions, regardless of actual fetal size.
Introduction
Fetal macrosomia (birthweight C4000 g or 8 pounds, 13 oz) is a common condition that occurs in 7.9 % of births in the United States [1] . Documented maternal risk factors for fetal macrosomia include obesity, multi-parity, older age, white race, and diabetes [2] . Fetal macrosomia, in turn, is associated with increased risks of newborn complications, such as shoulder dystocia, respiratory distress syndrome, hyperbilirubinemia, metabolic disorders, and neonatal hospitalization [2] [3] [4] . Studies have also reported higher rates of labor and delivery complications in cases of fetal macrosomia, including prolonged duration of delivery, cesarean delivery, perineal tears, and postpartum hemorrhage [2, 3, 5] .
These potential dangers to women and their neonates may justify early recognition of fetal macrosomia and intervention (e.g., cesarean section when the mother reaches certain criteria) to prevent its complications. However the use of medical interventions in this population has been debated, not only because of the relative inaccuracy of detecting fetal macrosomia prenatally, but also due to a lack of evidence of improved outcomes [6] [7] [8] . A recent review of commonly used formulas for detecting fetal macrosomia found that none reached acceptable detection and false positive rates that could lead to clinical recommendation [9] . Moreover, the American Congress of Obstetricians and Gynecologists (ACOG) rejects suspected fetal macrosomia as an indication for induction of labor or cesarean delivery, except in cases where estimated birthweights are greater than 5000 g [7, 10] (11 pounds, 1 oz, which occurs in 0.12 % of all term births annually) [1] . Yet while macrosomia rates among singleton births have slightly declined in recent years [8] , the percentage of cesarean deliveries among macrosomic infants increased between 1989 and 2002 [11] and providers continue to intervene when macrosomia is suspected [12] [13] [14] .
Currently, there is limited information regarding the influence of patient or provider suspicion of macrosomia on the decision to use certain delivery procedures (e.g., pain management, induction, elective cesarean). Because of the potential for use of non-medically indicated interventions, it is important to know both the accuracy of such suspicions and whether they are influential to clinical decision-making. Previous studies have found a ''suspected large baby'' to be associated with interventions such as induction of labor and cesarean delivery [8, [15] [16] [17] [18] [19] [20] [21] . These studies were conducted in clinic-based or non-US samples, which may preclude the generalizability of findings to the US population as a whole. Therefore, we characterized the prevalence of and factors associated with clinicians' prenatal suspicion of a large baby and determined whether communicating fetal size concerns to patients was associated with select labor and delivery interventions and outcomes using a nationally representative sample of US women. We hypothesized that the prenatal suspicion of having a large baby would lead to a greater likelihood of certain interventions that are currently not indicated for fetal macrosomia (e.g., labor induction, cesarean delivery), and that this relation would operate independently of the infant's actual birthweight.
Materials and Methods

Data
Data came from the Listening to Mothers III Survey (LTM3), a national survey developed through collaborative efforts of core teams from Childbirth Connection, Boston University School of Public Health, and Harris Interactive [22] . Details on the survey methodology are available elsewhere [22] . Briefly, LTM3 conducted 2400 online interviews among English-speaking women who had given birth to a single baby from July 1, 2011 through June 30, 2012 in a US hospital and who had that child still living and were 18-45 years of age at the time of the survey. Mothers responded to closed and open-ended questions. The survey was administered by Harris Interactive and quality assurance procedures prevented the same respondent from participating multiple times. Complete survey results were adjusted with demographic and propensity score weightings using methodology developed and validated by Harris Interactive. The resulting survey population was representative of all US mothers aged 18-45 who gave birth to a single infant in a hospital in 2011-2012. The sample population was generally comparable to published national data for US birthing mothers on age, race/ethnicity, parity, birth attendant, and method of birth with tables detailing these distributions available in the published survey report [22] .
Participants were eligible for the current study if they indicated that the index birth was either a primary cesarean or vaginal delivery (e.g., that they had not had a prior cesarean delivery; n = 2059). Our sample included 1960 of these women with complete covariate data. Women with missing data were slightly younger, less educated, and less likely to be married than those retained in our analytic sample (not shown). The Partners Human Research Committee at the Massachusetts General Hospital for Children considered this study exempt from review.
Measures
Prenatal Suspicion of a Large Baby
Prenatal suspicion of a large baby was determined from women's response to the following question: ''Near the end of your pregnancy, did your maternity care provider tell you that your baby might be getting quite large?'' Hereafter, we refer to women who responded ''yes'' to this question as having suspected large babies, or ''SLB.''
Labor and Delivery Interventions and Outcomes
We examined whether women indicated that they had an ultrasound near the end of their pregnancies to estimate fetal weight, as well as six labor and delivery outcomes: (1) attempted medically-induced labor (''Did your maternity care provider try to induce your labor? That is, did your provider try to cause your labor to begin by the use of drugs or some other technique?''); (2) attempted self-induced labor (''Did you yourself try to induce your labor? That is, did you do anything to try to cause your labor to begin?'' [23] 1 ; (3) use of epidural or spinal analgesics to relieve pain during birth; (4) vaginal versus cesarean delivery; (5) planned cesarean delivery (e.g., one that took place before labor); and (6) whether women asked for a scheduled cesarean delivery (for women who responded ''yes'' to ''during your pregnancy, did you ask your maternity care provider to schedule a cesarean delivery before labor?'').
We also assessed the reasons for medically-induced labor based on the frequency of women's responses to 11 items (mothers could check any that apply) available for the question: ''why did your maternity care providers try to cause your labor to begin?'', as well as infants' birthweights (grams) and gestational ages (continuous weeks), creating a flag to denote macrosomia for babies who were 4000 g or more at birth.
Sociodemographic, Health, and Healthcare Characteristics
Maternal sociodemographic, health, and healthcare characteristics included: age in years (18- 
Analysis
Analyses were conducted using survey procedures from SAS v9.2 (SAS Institute, Cary, NC) to account for LTM3's sample design. All results are based on weighted counts. We generated summary statistics to describe sample characteristics and used weighted Chi square statistics and t tests to identify factors associated with having SLBs and to test for differences in sample characteristics across suspected groups. Staged multivariable logistic regression was used to estimate the association of having a SLB with the odds of medically-and self-induced labor induction, pain medication, and method of delivery. Model 1 controlled for maternal age, race/ethnicity, education, marital status, parity, diabetic status, prepregnancy BMI, health insurance, and type of prenatal care provider; model 2 added the infant's gestational age at birth and whether the infant was born macrosomic. Adjusted odds ratios (AORs) and 95 % confidence intervals (CIs) comparing outcomes of women with and without SLBs were estimated from these multivariable models.
We also reran the analyses among women who delivered term infants (gestational ages between 37 and 42 completed weeks, n = 1709) in an attempt to account for obstetrical complications not assessed as part of LTM3.
Results
Sample Characteristics
In our nationally-representative sample of women who recently gave birth to a live singleton infant via a primary cesarean or vaginal delivery and had complete data on covariates used in the analyses, nearly one-third of respondents (31.2 %) were told near the end of their pregnancies that their babies might be getting quite large (Table 1) . Slightly fewer than 10 % of women actually delivered an infant weighing 4000 g or more. The majority of participants (66.5 %) indicated that they had an ultrasound near the end of their pregnancies to estimate fetal weight.
Factors Associated with Having a Suspected Large Baby (SLB)
Mothers who reported having an ultrasound to estimate fetal weight were twice as likely (38 vs. 19 %, p \ .001) to have SLBs but not more likely to have macrosomic infants than mothers who did not have an ultrasound (Table 1) . Non-Hispanic black, non-Hispanic other race, and Hispanic/Latina women were more likely to have SLBs than non-Hispanic white women (34.7, 35.6, 38.1 and 26.9 % respectively, p = .01, Table 1 ). There were also differences in SLBs by maternal prepregnancy BMI and selfreported insurance type, with the highest percentages of SLBs found among women who were obese (41.8 %) or reported they primarily self-paid for maternity care costs (45.8 %). SLBs were more common among diabetic women than non-diabetic women (65.2 vs. 23.7 %, p \ .001). Women with and without SLBs did not differ by age, education, marital status, parity, or prenatal care provider type. Actual fetal macrosomia was most likely to occur among multiparous (12.5 %) and diabetic (14.8 %) women (Table 1) .
Labor and Delivery Outcomes Associated with Having a Suspected Large Baby (SLB)
The incidence of actual macrosomia among women with SLBs (positive predictive value) was 20 %, compared to 5.5 % of women in the non-SLB group (Table 2) . Among women who had babies weighing 4000 g or more, 62 % were told prenatally by their providers that their babies might be getting quite large (sensitivity).
Women with SLBs were more likely to report perinatal interventions than women without SLBs, including labor inductions (70.1 vs. 51.1 %, p \ .001) and using pain medications during delivery (72.7 vs. 61.7 %, p \ .001) ( Table 2 ). Among women who reported labor inductions, both medically-(59.6 vs. 39.4 %, p \ .001) and self-induced (43.0 vs. 24.7 %, p \ .001) inductions were more common in the SLB group. Women who experienced medically-induced labors were asked why their maternity Overall cesarean rates did not differ between the groups. However, women with SLBs were more likely to ask for scheduled (32.5 vs. 6.8 %, p \ .001) and have planned (12.6 vs. 6.0 %, p \ .001) cesarean deliveries than women without SLBs; 41.2 % of women who asked for a scheduled cesarean delivered via cesarean (not shown). Mean infant birthweight was higher among women with SLBs than those without (3478 vs. 3195 g, p \ .001), although more than 500 g below the clinical threshold for macrosomia.
After adjusting for covariates (Table 3) , women with SLBs were significantly more likely to report that their labors were medically-induced (AOR 1.9; 95 % CI 1.4-2.6) or that they attempted to self-induce their labors (AOR 1.9; 95 % CI 1.4-2.7) than women without SLBs. SLBs were also associated with increased odds of epidural analgesics (AOR 2.0; 95 % CI 1.4-2.9) and asking for scheduled cesarean deliveries (AOR 4.6; 95 % CI 2.8-7.6). Accounting for the infant's gestational age and macrosomic status (Model 2) did not affect these associations.
In separate analyses, limiting the sample to women with term pregnancies resulted in SLBs being significantly associated with planned cesarean delivery (AOR 2.1; 95 % CI 1.1-4.1; not shown).
Discussion
Communication between patients and providers is an increasingly important quality measure of hospital care. The Joint Commission advises clinicians to provide their patients with the most complete and accurate information available; [24] pressure to discuss possible complications can come from mothers as well. In the 2005 Listening to Mothers survey, when mothers were asked how well informed they should be about possible complications associated with widely used interventions (induction, cesareans, or epidurals) virtually all mothers stated it was necessary that they know ''every'' (81 %) or ''most'' (17 %) complications associated with cesarean sections [25] . Under such circumstances, it is understandable that clinicians who suspect that a baby might be very large would inform the mother. The present study suggests that conveying that concern to mothers might influence women's perceptions about the pregnancy moving forward and could be independently associated with the use of some perinatal medical interventions.
In this nationally-representative sample of women without prior cesareans, one in three women were told near the end of their pregnancies that their babies might be getting quite large, a figure that varied by sociodemographic, health, and healthcare characteristics. In contrast, one in ten babies overall-and one in five among those who were suspected to be large-were actually born macrosomic. The average birthweight of SLB babies was 3478 g, or about 7 pounds, 11 oz. Non-SLB babies had an average birthweight of 3195 g (7 pounds, 1 oz), for a 283 g (10 oz) difference between groups.
The relatively low level of association between actual macrosomia and clinicians' suspicion of a large fetus in this study coincides with previous reports [9] and underscores the challenge of determining fetal size prenatally. Similar to other findings [20] , two-thirds of mothers (66 %) reported having late-pregnancy ultrasounds to estimate fetal weight-a notable increase from 50 % who responded positively to the same question in 2005 [25] . This may have contributed to the large number of SLBs since mothers reporting an ultrasound for weight were twice as likely to be told their babies might be large. There is no consensus about the efficacy of routine ultrasound screening for low-risk pregnancies and targeted, not routine, screening is recommended [26] . The number of ultrasounds reported here suggests that providers may be screening pregnancies without evidence-based indications. The implication is that limiting ultrasound ascertainment of fetal weight in the absence of valid medical reasons could reduce unnecessary perinatal interventions associated SLBs. In addition to ultrasound estimation, women's health and sociodemographic characteristics may have contributed to clinicians' perceptions of fetal size. While some factors associated with SLBs in this study (e.g., greater BMI and maternal diabetes) are linked to fetal macrosomia [2, 27] , the determinants of fetal macrosomia are largely equivocal and ACOG states that genetic, racial, and ethnic factors do not predict fetal macrosomia well enough to be used clinically [7] . But we found high percentages of SLBs among racial/ethnic minorities and women who self-paid their maternity costs; these factors were not associated with actual macrosomia. Future research should identify the extent to which maternal demographics influence providers' perceptions of fetal size and their communication with women about such suspicions.
Women with SLBs reported higher rates of perinatal interventions than women without SLBs, suggesting that the suspicion of a large baby might influence patient-provider decisions to perform certain perinatal interventions. This hypothesis is supported by the striking finding that women with SLBs were nearly five times more likely to ask for cesarean deliveries before labor, twice as likely to try to self-induce their labors, and twice as likely to have medical inductions and planned cesarean deliveries as women without SLBs. As hypothesized, associations remained significant after accounting for actual macrosomia, suggesting that SLB may promote overuse of these interventions.
We did not explore specific mechanisms underlying these relations, but patient, provider and institution-based practices and preferences associated with suspected macrosomia are likely important. For example, one study of women induced at term suggested that clinicians who anticipate fetal macrosomia diagnose labor arrest at lower thresholds, increasing cesarean delivery rates [21] . We found that more than one in three mothers with SLBs noted concerns with the baby's size as the reason their maternity provider induced labor, the second-most commonly cited reason for induction among cases of medically-induced labor. These findings are important in light of ACOG guidelines [7] and empirical evidence that such interventions do not reduce neonatal morbidities for SLBs [8, [15] [16] [17] [18] [19] [20] [21] .
Women's feelings and beliefs about having a large baby may also play a role. Women with SLBs may feel uncertain, fearful, and anxious about having to deliver a macrosomic infant and seek medical interventions (e.g., cesarean deliveries or pain relief) to avoid anticipated trauma during delivery [28] . Women who are concerned about fetal size may also attempt to end their pregnancies sooner through various non-medical induction techniques. Provider and social support may help reduce unnecessary perinatal medical interventions for women who are told their babies might be getting quite large. Crisis-oriented and group-based therapies that address fears of childbirth, for example, have been shown to help women who request cesareans prepare for normal vaginal deliveries [29] [30] [31] and may be especially relevant for women with SLBs.
Decisions to pursue medical interventions are not made individually but are likely the result of shared decision making between patients and their providers. Increased patient education and involvement about decisions during pregnancy, as well as provider training regarding communication about SLBs may be appropriate. This study did not account for the relative contribution of the provider's or patient's decision-making to the higher rates of interventions in the SLB group; we are exploring this topic in a separate study.
We believe this is the first nationally-representative study in the US to investigate maternal characteristics and perinatal interventions associated with the prenatal suspicion of a large baby. Our large sample size and rich dataset allowed us to examine the experiences of recent mothers from their own perspectives and control for numerous potential confounders, facilitating a comprehensive investigation of the risks and consequences SLBs that avoids limitations of previous reports. We note several limitations. First, being warned of a potentially large baby is not equivalent to receiving a formal diagnosis or even a prediction of fetal macrosomia and the meaning of ''quite large'' may be interpreted differently by providers and women across different contexts. Second, SLBs were determined by maternal report, which has the potential for recall bias, especially if mothers of babies born macrosomic or who experienced difficult labors or births were more likely to recall being told their babies were large during pregnancy. Our SLB measure did not capture cases where clinicians may have suspected a large baby without telling the patient. Other factors are also subject to self-reporting biases; however maternal recall of perinatal events (e.g., birthweight) is reliable [32] [33] [34] and may be more comprehensive than medical records, especially on sensitive topics [22] . Third, we could not assess some maternal health conditions, congenital abnormalities, type of prenatal practice setting, or complications (e.g., shoulder dystocia, perineal trauma) that could have influenced our findings. We also could not determine the directionality of the relationship between having a late-pregnancy ultrasound and having a SLB. Women with SLBs may have requested ultrasounds to confirm fetal weight. Participants with missing data were slightly different from those in the sample, which may have biased our results in either direction. In particular, excluded women had more socioeconomic risk factors; if these women were more likely to experience the outcomes, our results would be biased towards the null, leading to conservative estimates. Finally, although nationally representative of LTM3's target population (mothers 18-45 who gave birth to a single baby in US hospitals who could participate in English and had their babies still living at the time of the survey in the final quarter of 2012) our study sample may exclude important subgroups of women, including those without access to the internet.
In summary, we found that while only 20 % of women with SLBs go on to have a baby weighing 4000 g or more, the suspicion of a large baby is independently associated with greater use of perinatal interventions that are currently not indicated for fetal macrosomia and may themselves confer unnecessary risks to women and their neonates. Maternity providers may not be aware of the impact of communicating fetal size concerns to patients on their perceptions about the likely course of labor and delivery and the need for certain perinatal interventions. Future studies are needed to review current policies and practices surrounding clinical management of pregnancies with suspected large babies, which will hopefully lead to the development of guidelines that ensure that women with SLBs experience care that reflects the best current evidence and standards.
